The objective of this study was to evaluate seed characteristics of sponge gourd, to establish a core collection of sponge gourd with the germplasm collected throughout the Hatay region. A mini-core collection was assessed for morphological performance and some seed traits. Substantial variations of seed characteristics: seed length, seed width, seed thickness (mm), seed index (length/width), seed size (length × width, mm 2 ), seed colour, seedcoat surface, seed shape, seed wing, and 100-seed weight were investigated. Seed length, width and thickness were varied as 15.12-8.97 mm, 9.71-6.25 mm and 2.86-2.16 mm respectively. The seed sizes were determined from small (31 DÖ 06) to big (31 DE 04). Seed colours were ranged from black to white, even a brown colour like 07 MA 01. A hundred seed weights were observed as 16.43 g (31 AL 02) and 7.41 (31 DÖ 06). The results of dendrogram indicated that seed traits of the sponge gourd genotypes were separating in five groups. This collection of sponge gourds will be useful for the gene pools and a wide range of phenotypic variations to provide a good source of diversity for developing of sponge gourd cultivars in breeding programs.
Introduction
Vegetable crops, especially the cucurbits (gourds, melons, squashes and pumpkins), are rich sources of nutrients. Sponge gourd is one of the less known in Cucurbits. However, sponge gourd is a popular vegetable in the tropics and is essentially an old-world species. Immature fruits of sponge gourd are used as vegetables and mature fruits as fibres. It is cultivated in Asia and Africa, and widely used as a vegetable in India, China and other Asian countries.
The genus Luffa consists of ten species: Luffa aegyptiaca Mill., Luffa acutangula Roxb., Luffa graveolens Roxb., Luffa echinata Roxb., Luffa umbellata M. Roem., Luffa tuberosa Roxb., Luffa quinquefida (Hook. & Arn.) Seem., Luffa astorii Svens. Luffa saccata F.Muell. ex I. Telford. and Luffa hermofrodita Singh & Bhandari. Luffa aegyptiaca Mill. and Luffa acutangula Roxb. are economically cultivated species in the world. Luffa hermaphrodita is also cultivated species in minor areas of India (Marr et al., 2005) .
Plant genetic resources and germplasms are fundamental sources for plant breeding that the assessment of the genetic diversity among genotypes is useful to facilitate more efficient use of plant genetic resources. Hatay has a rich genetic variability in terms of fruit size and shape and is one of the centres of diversity in Turkey for sponge gourds. Mature fruits of sponge gourd are used fibres for hygienic washer in Hatay. However, no data was found about variability for various traits in germplasm in Turkey. A mini-core collection of sponge gourd germplasm from diverse geographic regions of Hatay was assessed for morphological performance and some seed traits. These genotypes could play a significant role in future breeding programs (Mavi and Gündüz, 2016) . In particular, we sought to characterize agronomic, morphological and quality characteristics of the sponge gourd genotypes and to provide information about diversity in sponge gourd genotypes present for international breeders interested in Turkish sponge gourd genetic resources. The objective of this study was to evaluate the seed characteristics of sponge gourd, to establish a sponge gourd core-collection with the germplasms collected throughout the Hatay region.
Material and methods
A total number of 38 (Collected 36 genotypes from Turkey, and two genotypes from China and South Korea) genotypes were used in this experiment. The seeds of the thirty-six genotypes were collected from several areas of Hatay province of Turkey. Sources and genotypes were presented in Table 1 and Figure 1 . The variabilities of seed morphological traits [Seed length (mm), seed width (mm), seed thickness (mm), seed index (length/width), seed size (length × width, mm 2 ), seed colour, seed coat surface, seed shape, seed wing and 100 seed weight (g)] were determined in collected genotypes. The morphological study of the seeds was carried out on a sample of 20 seeds per accession and repetition. Seed morphological traits determined according to Heiser and Schilling (1988) , and Heneidak and Khalik (2015) .
Mean data for each characters were evaluated by one-way analysis of variance (ANOVA) followed by Duncan's multiple range test when the P value less than 0.05 was considered significant. Principal component (PC) and cluster analysis were carried out using the PRINCOMP procedure and UPGMA method (Unweighted Pair-group Method, Arithmetic Average) respectively. Data processing was performed using the NTSYS (Numerical Taxonomy System) program.
Results and discussions
The seed morphological characters for studied genotypes of the genus Luffa are summarized in Table 2 and 3. The morphological characters of seeds showed wide variation. The range of variation for seed weight, width and length was very large. While the seed width was ranged from 9.71 mm (31 DE 03) to 6.25 mm (31 DÖ 06), the seed length was changed from 15.12 mm (31 DE 04) to 8.97 mm (31 DÖ 06). The highest seeds thickness (2.86 mm) was measured in 31 DÖ 01, but the smallest thickness (2.16 mm) was measured in 31 DÖ 03. Similarly, seed size and seed index were varied among the selected genotypes of Luffa.
The seed weight was ranged from 7.3 g (31 DÖ 06) to 16.4 g (31 AL 02). Other genotypes were determined between these values. Seed colour of genotypes varied from black to white. The seed surface ranged from smooth to scaly. While of genotypes have a smooth surface, some of them (31 DE 02, 31 DÖ 02 and China) have a wrinkled, creased and scaly. Seed shape in the genotypes categorized by ovoid, elongate ovoid and elongate. 31 DÖ 03 has a very conspicuous seed wing, but the genotype of China (L. acutangula) lack of the seed wing (Table 3 and Figure 2 ). The result of principle component analysis showed that there was variation among the genotypes depending on the seed morphological characters. The first four PCs gave Eigen values greater than 1.0 and explained 83.7% of the total variation, with 38.1, 21.6, 14.0 and 10.0%, respectively. We considered as values above 0.47 to be significant for important parameters. The important variables composed in PC1 were: SL, SW, SS, SWe, and Su. While SW, SI and SSh were the most important variables in PC2, ST, SC, Su and Swi were the most important variables for PC3 (Table 4) . The UPGMA dendrogram obtained with 10 seed morphological traits for the 38 sponge gourd genotypes, were given in Figure 1 
Conclusions
Characterization and conservation of crop genetic resources are major components in breeding improvement programs, especially with unattended and minor vegetable crops. The present study showed the existence of considerable genetic variability amongst Turkey sponge gourd genotypes. The availability of sponge sourd diversity is useful for sponge gourd cultivar improvement in Turkey. In addition, fat and protein content of seeds should be investigated in terms of consummability. 
